Background: There is increasing emphasis on the use of patientreported experience data to assess practice performance, particularly in the setting of patient-centered medical homes. Yet we lack understanding of what organizational processes relate to patient experiences.
T he concept of the patient-centered medical home (PCMH) has gained support over the past decade from multiple stakeholders interested in strengthening the primary care delivery system. [1] [2] [3] Despite its implied goal of making care more "patientcentered", to date PCMH standards have not utilized patientreported outcomes to evaluate practices' achievement of and adherence to the intended goals of PCMH implementation. 4 Only recently, the National Committee for Quality Assurance (NCQA) offered practices already recognized as PCMHs the option to submit patient experience results; however, it is unclear how they will utilize these results to evaluate practices. 5 Meanwhile, there is increasing emphasis on the use of patient-reported experience in the evaluations of outpatient primary care practice and provider performance. 6 It is unclear what primary care organizational processes relate to patient experiences with care, even in the setting of PCMHs, where these processes are adopted most often. We do know that the organizational processes that constitute best practice for PCMH reflect the original intent of the model to provide care that is accessible, well integrated/coordinated and managed, comprehensive and continuous, patient/family-centered and culturally effective. 1, 2, 7, 8 Prior work has demonstrated a positive relationship between patient experience and adoption of primary care processes that improve accessibility, 9,10 comprehensiveness and continuity, 11 care coordination and management of services. 12, 13 There lacks consensus on the operational definition of patientcenteredness, 14 although there is agreement that patient/familycenteredness is comprised of factors previously shown to improve patient experience, such as cultural effectiveness/competency/ humility and shared-decision making. [15] [16] [17] Patient experience measurement offers practices one strategy to demystify patientcentered care. 18 Patient experience measures may guide where practices concentrate their efforts by revealing which organizational processes patients perceive and which practices must modify or adopt to achieve patient-centeredness. 19, 20 Despite evidence for the relationship between key components of the PCMH model and patient experiences with care, prior work found variable effects on overall patient experience among practices that underwent PCMH implementation. [21] [22] [23] [24] [25] [26] One rationale posited is the existence of many pathways to obtain PCMH recognition and therefore the tremendous variation among PCMH designated practices. 27 Coupled with this is our lack of understanding of PCMH implementation outcomes, such as fidelity, or the degree to which practices adopt the processes they report to NCQA to achieve recognition. 28 The fidelity of the PCMH adoption impacts its reach within the intended population, which may be captured best by whether patients actually perceive the processes that practices adopt. In a previous qualitative study, we contrasted patient feedback from practices characterized as high PCMH adopters versus low PCMH adopters and found patients uniformly lacked knowledge of practice transformations with no differences between practices in perceived improvements. 24 Studies to date, however, have not evaluated the differential influences on patient experiences by comorbidity burden, race/ethnicity, or insurance type. In addition, Burnett et al 29 found no significant correlations between the organizational processes that pediatric practices adopted to become PCMHs and family reported experiences. We are not aware of prior work examining a similar question in adult patients. Therefore, our work contributes to the growing evidence on patient experience within PCMHs in 2 important ways. First, we evaluated the relationships between organizational processes and patient-reported experiences in the network of University of Pennsylvania Health System (UPHS) adult primary care practices. Second, we examined how overall PCMH adoption, as well as by specific organizational processes varied in its relationship to patient-reported experiences by patients' degree of comorbidities, race/ethnicity, or insurance type.
METHODS

Data Sources
To conduct this study, we merged data from 2 sources. The first was data from a practice-level survey of managers from primary care practices affiliated with UPHS that served adult patients, had ≥ 3 providers, and had completed the 2008 or 2011 NCQA PCMH recognition process. A diverse group of 22 urban and suburban primary care practices in New Jersey and Pennsylvania met these eligibility criteria. The second was visit-triggered survey data (sent to all patients after an ambulatory care visit) collected between January 2012 and July 2014 from primary care patients at the 22 eligible primary care sites (n = 8356). For those patients who completed > 1 visit survey during this process (n = 959), we randomly selected one. We also obtained data from Penn Medicine's Clinical Data Warehouse on those patients that had a visit during our study period but did not respond to the visit-triggered patient-experience survey, with permissions to use in aggregate without personal identifiers. The Institutional Review Board of the University of Pennsylvania approved this study.
Dependent Variable: Patient Experience
Our dependent variable was a measure of overall patient experience from a 34-item visit-triggered survey, that assessed patient-reported experiences with 5 subdomains. The first subdomain, access, gauges patients' perceptions of how easy it is to reach practice personnel by phone, the convenience of the practice's office hours, the ease of scheduling an appointment, the approachability and courtesy of registration/front desk staff.
The second subdomain assesses the experience of moving through the medical encounter (visit), including wait times and the degree patients were informed about any delays. The third subdomain assesses patient perceptions of ancillary staff (nurse, medical assistant) and whether or not they demonstrate courtesy, friendliness and concern for patients' problems or inquiries. The care provider subdomain asks patients if their care provider is courteous, provides clear and concise explanations, demonstrates concern for patients' worries or questions, includes them in treatment decisions, and ensures understanding of medications and treatment plans. In addition, it elicits the patient assessment of the amount of time the provider spent with them and their overall confidence in their care provider. The last subdomain, patient safety and privacy (no reported issues with safety or privacy), evaluates patient perceptions of overall cleanliness of the practice space and whether practice staff were sensitive to their needs and any unique requirements, respected their privacy, and adhered to hygiene and safety practices (eg, hand washing). The survey was designed to generate a score (0 to 100) within a subdomain from each 5-point Likert-scale question as follows: very poor (score = 0), poor (25) , fair (50) , good (75), and very good (100). The scores for all questions within each subdomain are averaged to generate a mean score for that subdomain. Then the overall experience with care is calculated from the mean scores from the 5 subdomains weighted equally. 30 Reliability estimates from prior psychometric analyses for the subdomains range from a Cronbach α of 0.81 to 0.97 and methodological details of the survey are described elsewhere. 31 
Practice-level Covariates
Our independent variables came from the practice-level survey using the Safety Net Medical Home Scale (SHCHS), that we administered in 2012 to practice managers at our eligible sites by email, with a 100% response rate. The survey quantifies a practice's degree of PCMH adoption and captures elements pertinent to serving diverse socioeconomic populations in a variety of primary care settings and not exclusively safety net clinics. 32, 33 The 52-item survey assesses 6 organizational processes (subdomains): Access and Communication, Patient Tracking and Registry, Care Management, Test and Referral Tracking, Quality Improvement, and External Coordination. The access/ communication subdomain evaluates whether patients can contact their clinician on a timely basis and whether translation services are available when needed. The care management subdomain evaluates the ability to proactively manage a patient population through reminders, follow-up calls, patient education, and care coordination. The external coordination subdomain assesses the ability of providers to secure outside referrals for their patients and receive updates on care that occurs outside of the clinic. The patient tracking subdomain evaluates the ability to create lists of patients with particular clinical characteristics for population management. The test/referral tracking subdomains assesses the ability to monitor tests or specialist/subspecialist referrals from the time of order to the time results or referral reports reach clinicians. Finally, the quality improvement subdomain evaluates the ability to systematically collect measures of clinician and practice quality of care performance. 33 The survey generates an overall PCMH adoption score (scale, 0 to 100) using a scoring algorithm that incorporates responses to questions from the 6 organizational processes. Full details on survey methodology, with complete survey and scoring algorithm are described elsewhere. 32 We examined the 6 PCMH organizational processes as well as overall PCMH adoption score as predictors of patient experience in our models. Prior evaluation of this medical home scale reports that an average overall PCMH adoption score of 61 reflects a practice that has a good foundation for the PCMH model, but room for improvements. 32 We interpret the results of our analysis in terms of 10-point differences in PCMH scores, differences that are operationally meaningful. Prior work provides us with examples to interpret a 10-point difference in overall PCMH scores, when comparing hypothetical practice A to B. With all other survey responses equal between 2 hypothetical practices, a 10-point difference could result from an aggregation of the following 3 differences: (1) Practice A reports they have weekend hours for regular/well visits in addition to weekday appointments available before 8:30AM and after 6PM. Practice B reports they have weekday afterhours appointments for regular/well visits available before 8:30AM and after 6PM, but no weekend appointments available for regular/well care; (2) practice A reports taking less than 24 hours versus practice B reports taking 1 week to generate patient lists that track who are due or overdue for preventive tests/care, patients with a certain disease (eg, Diabetes), and/or a certain risk factor (eg, smoking); (3) practice A responds "usually" (75% to 100% of the time) and practice B responds "sometimes" (25% to 49% of the time) to the question, "How often, if ever, are: patients sent reminder notices when it is time for regular preventive or followup care (eg, flu vaccine or HbA1C for diabetic patients)". 32, 33 
Statistical Analysis
We first generated a description of practice organizational variables and patient experience measures using means and frequencies in aggregate and by practice site. Second, we compared the characteristics of responders and nonresponders to the visittriggered patient experience survey as well as the practice and provider characteristics associated with their medical encounters. Third, to investigate the relationship between practice-level organizational processes and patient-reported experience, we used generalized estimating equations (GEE) with an exchangeable correlation structure to account for patient clustering by practice. We fit one multivariate model with all of the individual PCMH organizational processes as predictors and a second model with the overall PCMH score as a predictor. In all multivariate models, we included practice-level covariates measuring, practice type (suburban, urban), patient panel size, number, and type of providers, as well as the following patient-level covariates: age, sex, race/ethnicity, place of residence (resides in low-income zip code surrounding the University or not), insurance status, visit year, and clinical comorbidities [Charlson Comorbidity Index (CCI) 34 ]. Lastly, to determine if these relationships varied by the degree of patient comorbidity [categorical CCI (0, 1, 2, > 2)], race/ethnicity, and insurance type, we performed the above GEE models stratified by these variables. Table 1 provides the distribution and degree of variation of both our independent and dependent variables, or organizational processes and patient experience measures respectively. The overall PCMH adoption median score for the 22 practices in our study was 60.6 and interquartile range (IQR) of 4.3, with a minimum score of 28.5 and maximum score of 71.6. Practices with the 2 lowest PCMH adoption scores had just submitted their application for PCMH designation. The IQR, however, was narrow for overall PCMH adoption score. In contrast, the lowest IQR for the subdomain PCMH adoption scores was 9.7, with the remaining subdomain scores having IQRs far greater (Table 1) . Therefore, it is reasonable to interpret our findings in terms of a 10-point change in PCMH subdomain adoption scores. The overall patient experience score, our dependent variable, ranged from 1.05 to 100, with a median score of 92.2, and an IQR of 19.8.
RESULTS
The mean age (SD) of the 8356 patients in the study (responders to survey) was 57 (17.5) and about 64% were female, 24% were Black, 5.3% had Medicaid, and 5.3% had multiple comorbid conditions (CCI > 2). In comparison, the mean age (SD) of patients that did not complete a survey (nonresponders) was 47.8 (18.1), and about 36% were Black, 10.6% had Medicaid, and 10.3% had multiple comorbid conditions (CCI > 2). There were significant differences in all characteristics between responders and nonresponsers ( Table 2) . Among the entire patient sample, the multivariate models revealed no significant associations between the degree to which practices adopt PCMH (overall PCMH adoption score) and patient-reported experiences with care, both for overall experience as well as each of the subdomains of patient experience. There were some notable associations, however, detected between the 6 organizational processes that contribute to the overall PCMH adoption score and patient experience scores (Table 3 ). Higher adoption scores in PCMH organizational processes related to access and communication, patient tracking and registries, and care management were positively associated with patient overall experience as well as their experiences with access and visits. In contrast, higher adoption scores in organizational processes related to test tracking or quality improvement were negatively associated with patient overall experience scores as well as patient experiences with access, visits, and ancillary staff (Table 3 ). There were no significant associations between any organizational process adopted by practices and patient experiences with their care providers.
To contextualize these estimates, consider 2 hypothetical practices. A 10-point difference in the care management subdomain score between Practice A and B, with all else equal, could result from a difference in response to the following single item: Practice A responds usually (75% to 100% of the time) and Practice B responds sometimes (25% to 49% of the time) to the question, "How often, if ever, are: patients sent reminder notices when it is time for regular preventive or follow-up care (eg, flu vaccine or HbA1C for diabetic patients)". This 10-point increase in the care management score from practice B to practice A would results in a 1 point increase in overall patient experience score (Table 3) . Prior evidence suggests that even a half point decrease in overall patient experience scores, given known ceiling effects, would correspond to a substantial decrease in the percentile rank score by which practices are incentivized. 35, 36 Among patients with comorbidity index (CCI) of 2 and greater as compared with those patients with CCI of <2, there were statistically significant positive associations between practice overall PCMH adoption scores and overall patient experience, even after adjusting for a robust set of patient, provider, and practice characteristics (Table 4) . Stratified models revealed differences in associations between organizational processes adoption scores and patient experience outcomes by race/ethnicity. For example, we found significant but negative associations between adoption scores for quality improvement and external coordination processes and patient experience scores among non-Hispanic black patients (Table 5 ). We also detected significant differences in associations between organizational processes practices adopted and patient experience scores by insurance type. Practices adopting organizational processes pertaining to access and communications and patient registries and tracking were associated with significantly higher patient overall experiences scores among patients with private insurance, but significantly lower patient experience scores among patients with Medicaid. Conversely, higher practice scores for adoption of care management processes were associated with higher overall patient experience scores among those with Medicaid as compared with private insurance (Table 5) . In sensitivity analyses, we estimated patient-level associations between patients' insurance type and patient experience scores, given the uneven distribution of Medicaid patients by practice. We found no significant differences in reported experience scores for patients insured by Medicaid and those privately insured (P = 0.15).
DISCUSSION
In this cross-sectional analysis of patient experience data over a 2-year period across 22 practice sites, our findings suggest that organizational processes may relate to patient experiences and that these associations may be stronger in some patient populations over others. We found that the IQRs of the subdomain scores were far greater than the IQR of the overall PCMH adoption score, consistent with prior work highlighting that practices may choose which organizational processes they wish to adopt or focus on to become a PCMH. 27 Among our entire study population, we found no significant relationship between the degree of PCMH adoption, reflected by overall PCMH adoption scores, and overall patient experience. Although overall PCMH adoption scores did not seem to predict overall patient experiences, we found significant patterns of associations between specific organizational processes required for PCMH adoption and overall patient experience. Practices that report higher degree of adoption of processes related to providing access and care management, were significantly associated with higher overall patient experience scores. This is not necessarily surprising, as patients directly experience changes in processes related to care management as prior work suggests. 35 In contrast, practices with higher scores in processes related to quality improvement and tracking tests and referrals, were significantly associated with lower overall patient experience scores. One rationale for this finding is that practices may require a greater focus on technology to adopt quality improvement and test and referral tracking processes, which may overshadow other efforts that promote greater interpersonal interactions or patient satisfaction. These practices adopted the NCQA PCMH standards (2008 or 2011), which specifically emphasizes technology for quality of care performance measurement and electronic tracking of referrals and tests. 4 The significant negative associations we found between these processes and patient experiences with ancillary staff lend some support to this theory. This hypothesized tension between "high tech" versus "high touch" is not new within the ongoing discourse on how best to deliver patient-centered care in the era of primary care redesign. 37, 38 We need further qualitative evaluation to gain a better understanding of how practices can adopt each of these processes without compromising other aspects of the care experience for patients.
Among patients that had greater comorbidities (CCI ≥ 2), we found that practices with higher PCMH adoption scores were associated with higher overall patient experience scores. It is not surprising that individuals with greater comorbidities would benefit from PCMH organizational processes. Patients with greater comorbidities may engage with the practice more frequently and thereby provide more accurate perceptions of practice implementation of organizational processes or they may derive greater benefits. The historical intent of the PCMH was to serve a high comorbidity patient population, and so many of the PCMH organizational processes that enhance care coordination and management readily benefit those with multiple chronic conditions over those patients with minimal health problems. 1, 2 Our findings support this notion and prior work suggesting that practices implementing the PCMH model may benefit from targeting their efforts towards patients with greater health care needs, akin to the original intent of the model. 22, 24, 25, 39 We found associations between practices adopting processes related to access and communication and higher patient experience scores in patients with private insurance, but lower scores in patients insured by Medicaid. Within our sample of practices, Medicaid patients were not evenly distributed. Thus, this finding could either reflect differences in scoring between patients with private insurance as compared with Medicaid or differences in experience based upon practice organizational processes. We therefore estimated patient-level associations between insurance type and patient experience scores in attempt to disentangle our findings. We found no significant differences in reported experience scores for patients insured by Medicaid and those privately insured. This finding supports previous evidence that patients with Medicaid insurance have significantly greater difficulty in accessing primary care services as compared with other insurance types, even among practices that reportedly accept Medicaid, irrespective of the PCMH status of the practice. 40, 41 A follow-up study demonstrated that increased Medicaid reimbursement to primary care providers, as mandated in the ACA, was associated with improved appointment availability for Medicaid enrollees among participating providers without generating longer waiting time. 42 This study highlights financial reimbursements as one modifiable contributor to this disparity. Although our study suggests that these challenges in access persist for patients insured by Medicaid, we also found that practices adopting care management processes were associated with higher experience scores for Medicaid patients as compared with private patients. Lastly, our findings reveal associations between practice efforts in adopting organizational processes required to become PCMHs and patient experience scores varied by the race/ethnicity of the survey respondent. For example, we found that adoption scores in areas such as quality improvement and external coordination were negatively associated with patient experience scores in black patients.
Such differences may reflect that either certain patients experience the processes differently or that practices are applying the processes differently to different patients based on their race/ethnicity. We are limited in our ability to distinguish this; however, this is not unique to our study, but rather examining patient experience data at large. A recent study found similar racial/ethnic disparities among Medicare beneficiaries care coordination experiences 43 and is consistent with prior consumer assessments of access and use of health care. 44 Our study may also shed some light on prior work that found that PCMH did not seem to reduce disparities in care quality in both pediatric and adult populations. 45, 46 Our results echo the sentiment that a "one size fits all" approach to primary care redesign may not be the answer to improving patient experiences. Organizational processes related may benefit from targeted approaches that encompass culturally sensitive training for the practice team and front line staff. 47 In both hospital and ambulatory settings, patient experience measures are not routinely stratified by personal characteristics, such as race/ethnicity or primary language. Ongoing measurement is the first critical step in redesigning organizational processes to tackle disparities in patient experience, while ensuring accuracy of data and reliability of findings. [48] [49] [50] Our study had limitations. First, we cannot infer causality, given our cross-sectional design. Second, these findings may lack generalizability, as we conducted this study in one network of practices. However, UPHS primary care practices are a diverse group of suburban and urban practices in New Jersey and Pennsylvania. Third, this study is likely subject to nonresponse bias. Reported patient experiences from responders to the survey who took the time to complete the survey, likely reflect a more engaged patient population. An important caveat to this limitation is that currently all organizations utilizing licensed vendors to measure patient experience for operations, performance incentives, public reporting, and research have similar response rates and response bias. Given this, while perhaps this provides an overestimate of associations, we posit, that our findings from engaged patients remain insightful to any health care organization utilizing patient experience measures in the capacity described above. Lastly, we did not collect serial measurements of PCMH organizational processes and therefore, cannot speak to changes in practice processes over the 2-year period. Future evaluations may benefit from ongoing measurement of practice adoption of organizational processes. There has been a movement to restructure and revitalize primary care with PCMHs and an increasing emphasis on patient experience metrics as a key method to assess practice and provider performance. Therefore, it is increasingly important to understand how our organizational processes relate to patient experience and what processes improve experiences for which patients. Our study suggests that certain organizational processes, such as care management, positively relate to all patients' experiences with care irrespective of their background. Interestingly and perhaps not surprisingly, we found patient experiences with their care provider were consistent irrespective of the patient's background or the organizational processes adopted by the practice. This finding aligns with prior work describing the unique role of the care provider in dictating patients experiences with care. 24 Our work also reveals areas for future inquiry. It is not clear whether our findings reflect variation in patient perceptions based on their background or reflect a variation in practice application of PCMH processes or both. Also, in order for practices to utilize patient experience metrics to assess practice transformation we need to build upon our current understanding with nation-wide evaluations of what constitutes a meaningful change in patient experience scores. 35 This study does highlight the utility of patient experience measurement in evaluating the adoption of PCMH organizational processes and determining whether practice reported policies translate into the realities of daily operations. Our findings reveal the critical role of patient experience measurement in examining implementation outcomes such as fidelity of PCMH adoption and its reach within the intended population. Lastly, key to elevating our understanding of PCMH adoption is determining whether its reach is uniform, by stratifying patient experience measures by personal characteristics such as race/ethnicity or insurance status in order to identify and address disparities in care experiences.
